
I 

w ........... ............ ............ ............ ......... I . .  r /  ........... ..... .i .......... e ........... ~ : ~ : ~ : ~ ~ : ~ : ; : ~ ~ ~ : ; : ~ :  ........ ........... 
c .... C.'.'.' ... ........... 

N A T I O N A L  A E R O N A U T I C S  A N D  SPACE A D M I N I S T R A T I O N  

........... ............ ........... 
p::::::::::::::::::::: ....................... 
. . . . . . . . . . . . . . . . . . . . . . .  

M S C  INTERNAL NOTE NO. 69-FM-72 

M a r c h  26, 1969 

............ ........... 
........ ........... ............ ........... ............ a .~~~ 

........... 'ech~iml Library Rpilo,,,, 
(=2 
rd 

........... ............ ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ........... ........... ............ ........... ............ ........... ............ ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ 

I ........... Fpe 8 

'nc, 

Islo 

I .  

,@' 13 
3 PRELAUNCH GO/NO-GO ........... 

............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... ............ ........... . . . . . . . . . . . .  . . . . . . . . . . .  ............ ........... ............ ........... ............ ........... . . . . . . . . . . . .  ........... ............ . . . . . . . . . . .  ............ ........... . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  ............ . . . . . . . . . . .  ............ . . . . . . . . . . .  . . . . . . . . . . . .  ........... . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  ........... . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  ............ . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  ........... ............ 

COMPUTATIONS FOR THE 
APOLLO 9 MISSION 

. . . . . .  ............ c ....................... ........... 

. . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . . .  M I S S I O N  P L A N N I N G  A N D  A N A L Y S I S  D I V I S I O N  . . . . . . . . . . . .  . . . . . . . . . . .  !!!!e. 
!:!:!: COBPUTAT10 

M A N N E D  SPACECRAFT C E N T E R  
t I 0 CI S T O N  .T F X A S 

N74-70868 L A U N C H  GO/NO-GO 
POLL0 9 fiISSION 

-69 
IS 

844) PBE 
PO3 THE A 

::::::(NASA) . . .  11 p 
. . .  . . .  Unclas . . .  

30/99 16258 



M S C  INTERNAL NOTE NO. 69-FM-72 

PROJECT APOLLO 

PR E LAU N C H GO/N 0-GO CO M P U TAT1 ON S 
FOR THE APOLLO 9 MISSION 

By Samuel R .  Newman and Dallas G. lves 
Flight Analysis Branch 

March 26, 1969 

MISSION PLANNING AND ANALYSIS DIVISION 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MANNED SPACECRAFT CENTER 
HOUSTON, TEXAS 



PRELAUNCH GO/NO-GO COMPUTATIONS FOR THE APOLLO 9 MISSION 

By Samuel R. Newman and Dallas G .  Ives 

SUMMARY 

The 
me as u r  ed 
f o r  land 
m i s s  ion. 

purpose of t h i s  i n t e r n a l  note i s  t o  present prelaunch 
wind da ta  and predicted command module ho r i zon ta l  v e l o c i t i e s  
landings ( i n  t h e  event of a mode I a b o r t )  f o r  t h e  Apollo 9 

Because land landing i n  t h e  event of a near-pad abort  i s  
highly probable and because t h e  horizontal  landing ve loc i ty  i s  l imi t ed  
t o  insure command module (CM)  s t r u c t u r a l  i n t e g r i t y ,  t h e  d a t a  a r e  required 
by t h e  MSC f i i g h t  d i r e c t o r  during the  prelaunch a c t i v i t i e s .  

The peak hor izonta l  landing ve loc i ty  ca lcu la ted  f o r  t h e  Apollo 9 
mission w a s  33 f p s ,  which i s  below t h e  spacecraft  landing r e s t r i c t i o n  
of 54 fps .  
launch f o r  t h i s  r e s t r i c t i o n .  

Therefore, it w a s  not necessary t o  delay t h e  Apollo 9 

INTRODUCTION 

The design capab i l i t y  of t h e  Apollo spacecraft  i nd ica t e s  t h a t  , i n  
t h e  event of a mode I launch escape vehic le  (LEV) abor t ,  a land landing 
i s  acceptable provided t h a t  t h e  horizontal  ve loc i ty  of t h e  CM a t  
landing does not exceed 54 fps .  
provide real-time d a t a  f o r  t h e  spacecraft hor izonta l  landing ve loc i ty  
during t h e  prelaunch countdown. The procedure f o r  ca l cu la t ion  of t h e  
ho r i zon ta l  v e l o c i t i e s  i s  as follows: obta in  peak wind v e l o c i t i e s  i n  
knots from f i v e  spec i f i ed  a l t i t u d e s  on t h e  NASA meteorological tower a t  
KSC, determine a value f o r  t h e  wind p r o f i l e  s lope  ( P ) ,  determine t h e  
hor izonta l  landing ve loc i ty  from the wind p r o f i l e  slope and from t h e  
peak wind ve loc i ty  at a referenced a l t i t u d e .  A more de t a i l ed  
explanation of t h e  procedure can be found i n  re ference  1. The procedure 
w a s  used during t h e  prelaunch countdown f o r  t h e  Apollo 9 mission, and 
t h e  da ta  were made ava i l ab le  t o  the  MSC f l i g h t  d i r e c t o r  and t o  t h e  KSC 
1aunch .d i rec tor  t o  a i d  them i n  t h e i r  GO/NO-GO c r i t e r i a .  

A requirement has been es tab l i shed  t o  

0 
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W I N D  PROFILE MEASUREMENT 

The wind p r o f i l e  measurements obtained p r i o r  t o  l i f t - o f f  from 
t h e  500-foot NASA meteorological tower, KSC, were recorded on 
March 3 , 1969 a t  t minus 9.75 hours , at t minus 7.5 hours , a t  t minus 
4.25 hours, a t  t minus 1.75 hours, and a t  t minus 0.75 hour. 
peak winds were recorded f o r  a l t i t u d e s  of 162 f e e t ,  200 f e e t ,  300 f e e t ,  
400 f e e t  , and 500 f e e t .  

The 

These da t a  were p lo t t ed  and a re  presented i n  f igu re  1. The peak 
wind ve loc i ty ,  t h e  wind p r o f i l e  slope ( P I ,  and t h e  predicted horizontal  
landing ve loc i ty  f o r  each time pr ior  t o  l i f t - o f f  i s  tabulated and 
presented i n  t a b l e  I .  

CONCLUDING REMARKS 

All of the  predicted horizontal  v e l o c i t i e s  w e r e  below t h e  
spacecraf t  landing r e s t r i c t i o n  of 54 fps .  
ve loc i ty  ca lcu la ted  w a s  33 f p s ,  the Apollo 9 launch w a s  not delayed 
because of t h i s  r e s t r i c t i o n .  

Because t h e  maximum hor izonta l  
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